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Abstract 
The environmental global issues inspire the industries including the palm oil industry, to reduce the environmental 
harmful effect and save the energy usage by green practice. However, the specific tools to assess the green level for 
the palm oil industry are currently not available. This paper presents a new systematic tool, known as Green 
Industrial Performance Scorecard (GIPS) to create green industry profiling besides highlighting the potential 
improvement of green performance through visualisation. GIPS comprises of five green components i.e energy, 
water, waste, soil management and air. Palm oil mill (POM) is selected as a case study to evaluate the applicability of 
GIPS.  
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1. Introduction 
Palm oil industry is one of the main industries in the world. In Malaysia for example, palm oil 
industry which produced oil palm as the main product plays important role to change the situation of 
agriculture and economy [1]. In addition, palm oil is one of the 17 major oils and fats produced globally 
[2]. Behind the production of the palm oil, there are some environmental issues that contributed by this 
industry including the energy consumption, waste generation [1], palm oil mill effluent generation [3], 
greenhouse gas emission [4] and also water pollution due to improper waste handling [5]. These issues 
are related to green aspects. In order to manage the issues listed, the palm oil mill must be evaluated by a 
specific green assessment method so that the level of each issues stated can be analyzed and improvement 
can be put into action.  However, specific assessment method is currently unavailable for the green 
industry. The available tools presently are focusing on rating the buildings rather than rating the process 
itself. The main goal of this paper is to evaluate the green performance by using a new systematic tool 
known as Green Industrial Performance Scorecard (GIPS) to assess the green level for the palm oil 
industry. The application of GIPS to several POM case studies is discussed in details in this paper.  
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2. Methodology 
2.1 Framework 
 There are four important steps in order to construct the Green Industrial Performance Scorecard 
(GIPS) including indicator collection, grouping of indicator into components, data calculation (energy, 
proximity to target (PTT)) and tool construction (general information, data collection, six components 
analysis, result summary, spider web diagram, green level).  
2.2 Indicator and range data collection 
Indicator range related is collected from the Environmental Act of the country, palm oil best practices 
and also previous research study. The range is important in the calculation part of the tool construction. 
Some data including saving percentage (%), parameter data from previous year and parameter data from 
recent year must be collected during the assessment for energy component. 
 
2.3 Indicator grouping into components 
After collected all the indicator range, it will be group into five related green components which are 
water, air, energy, soil management and waste management.  
 
2.4 Data calculation  
2.4.1 Proximity to target (PTT) 
 Proximity to target (PTT) is used to calculate the distance to target of the actual data from the target 
data in percentage. To calculate PTT, the minimum, maximum and target value must be indicated. The 
formula of PTT is:- 
PTT (%) = 100 – ((TARGET – RAW DATA) / TARGET)*100 
 The target used for each indicator is gained from the country environmental act, best practices and also 
from the previous study. PTT calculation is used in GIPS for water, air, soil management and waste. It is 
because these four components have their clear target value. 
 
2.4.2  Energy 
There are three different equations used in the energy data assessment including:- 
x Electrical energy (Ep) =ηPt  
where η is the motor efficiency, P is the power of motor and  t is duration of operation 
x Thermal energy (EF)=CfW 
where Cf is the calorific value of fuel and w is the quantity of fuel 
x Manual energy 
Em=0.075Nt, 
where N is the Number of persons involved in the operation and t is useful time spent to 
accomplish a given task in hours 
The following equation which is similar to the PTT equation is used in the GIPS. The target used is based 
on the saving percentage targeted by the company 
x Energy PTT (%) = 100 – (100 x (ET – ER) / ET) 
where ET = Energy Target (based on saving percentage targeted by the company) 
                        ER = Energy Requirement 
 
2.5 Tool construction 
 There are ten section constructed in GIPS which is begin with the general information of the palm oil 
mill, followed by the data collection on field. The five different components assessment are appeared next 
followed by the summary of the result calculated, individual chart and overall chart (spider diagram). 
Finally green level achieved by the palm oil mill is in improvement section. Microsoft Excel 2007 
chooses as software to build up these particular GIPS tool. When user fills in the general information and 
the data collection section of the tool, other sections will automatically fill with data, chart and level.  
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3. Case study  
3.1 Data Collection 
 
Although there are five green components available in the GIPS, only three components are selected 
because of unavailable data related for energy and air components. The data were collected by literature 
review. Three different palm oil mills are selected and the data are used in different green components 
available in the scorecard. Table 3 shows the data used for the green assessment using Palm Oil Green 
Industrial Scorecard.  
 
Table 3.Data collected from five different palm oil mills  
POM Components Parameters Data Target Reference 
1 Water A3 
St
er
ili
se
r 
co
nd
en
sa
te
 
pH 7.3 5 [5],[6] 
A4 Oil and grease (mg/L) 130 4000 
A5 BOD (mg/L) 610 23000 
A6 COD(mg/L) 4820 47000 
A7 Suspended Solid (mg/L) 4680 5000 
A8 Ammoniacal nitrogen (mg/L) 180 20 
A10 
O
il 
cl
ar
ifi
ca
tio
n 
w
as
te
 w
at
er
 
pH 7.3 4.5 
A11 Oil and grease (mg/L) 130 7000 
A12 BOD (mg/L) 610 29000 
A13 COD(mg/L) 4820 64000 
A14 Suspended Solid (mg/L) 4680 23000 
A15 Ammoniacal nitrogen (mg/L) 180 40 
A17 
H
yd
ro
cy
cl
on
e 
w
as
te
 
w
at
er
 
Oil and grease (mg/L) 130 300 
A18 BOD (mg/L) 610 5000 
A19 COD(mg/L) 4820 15000 
A20 Suspended Solid (mg/L) 4680 7000 
A21 Ammoniacal nitrogen (mg/L) 180 42 
2 Soil management D1 pH 8.9 7.5 [7], [9] 
D2 BOD (mg/L) 80 20 
D3 COD(mg/L) 1870 400 
D4 Suspended Solid (mg/L) 133 50 
3 Waste E1 Empty Fruit Bunches (kg/tonne FFB) 229 234 [5],[8] 
E2 Fibre (kg/tonne FFB) 16.23 180 
E4 Kernel (kg/tonne FFB) 79.1 67 
E5 Shells (kg/tonne FFB) 44.62 73 
 
3.2 Palm Oil Green Industrial Scorecard Assessment 
 
Only three components are assessed in this paper includes water, soil management and waste because 
of unavailable data. All the data stated above are inserted in the Palm Oil Green Industrial Scorecard. The 
data collected from each palm oil mill are used in different green components. Four different spider web 
diagram produced are shown in Figure 1. For this paper, we combine the palm oil green industrial star for 
three different palm oil mills selected based on three components, water, soil management and waste.  
           
Fig 1. Spider web diagram for Water, Soil management, Waste assessment and Palm Oil Green 
Industrial Star 
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5. Conclusion 
Green Industrial Performance Scorecard (GIPS) is a new innovation which is suitable to identify the 
green level of palm oil mill industry. The parameters used are focusing on the palm oil mill industry and 
the tool is user friendly. The improvement can be done time to time if there is a change of the range based 
on latest situation because the software used makes the information easy to be edited. In future, the tools 
can be wider to other types of industries so that the green practicing in all industries can be assessed 
easily with the tool provided. In fact, the vision to makes our environment as a green environment can be 
implemented by adding the green industry as one of the important agenda.  
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